INTRODUCTION
Orientation with respect to water currents is termed rheotaxis and swimming against the current is positive rheotaxis. In fish, this response is dependent on visual, tactile, and labyrinthine reflexes (GRAY, 1937; LYON, 1905) . It is not expected to occur when fish cannot see or feel the bottom or experience turbulent and rotational currents which develop where water moves over irregular surfaces. However, even in shallow water, where a measure of contact with the bottom occurs, fish are not infrequently seen swimming with the current (negative rheotaxis) or failing to show any orientation with respect to the flow. When a fish is long exposed to current, failure of positive rheotaxis might be expected as a result of fatigue or adaptation of sensory mechanisms. However, negative rheotaxis, or oriented swimming with the current, is a different matter. There do not seem to be any clear descriptions of reversal of rheotaxis or valid demonstrations of factors which will cause a fish to swim with the current at one time and against it at another. Juvenile Pacific salmon characteristically swim against the current, but failure of rheotaxis and marked swimming with the current, at least for short distances, are observed both experimentally and in the field. The phenomenon has been described in juvenile chum salmon exposed to sudden elevation in temperature (Ho4R, i95i). In this paper an attempt has been made to study the relation of temperature change to the sign of rheotaxis in three different species of juvenile Pacific salmon in fresh water. Chum salmon fry (Oncorhynchits keta), coho smolt (0. kisutch) and sockeye 1) With financial assistance from the National Research Council of Canada.
smolt (0. nerka) were studied during and subsequent to the period of their normal seaward migration. Coho fry and sockeye fry were observed during the period when the former are usually living in streams (sometimes in lakes) and the latter in lakes.
MATERIALS AND METHODS
Salmon used in these experiments, together with pertinent data on size and locality of collection are listed in Table I . The fish were held in the University laboratory and fed a mash of canned salmon, cereal ("Pablum") and herring meal.
The apparatus consisted of a pair of metal wash tubs similar to those previously described (HOAR, 1951) . These tubs ( fig. I) were placed side by side and a constant stream of water, pumped into each from separate reservoirs, created circular currents in the tubs. Water from the tubs drained into the reservoirs where the temperature was regulated.
No attempt was made to obtain a quantitative measure of the activity of the fish in this apparatus, but over a io to 15 minute period careful observations were made of the rheotactic responses of each group. Fish were described as showing negative rheotaxis when they swam faster than the surface flow, and in the same direction. If the fish faced the current, swimming into it or holding position in the flow, they were said to be showing positive rheotaxis. Occasionally an individual drifted with the current. This is not referred to as negative rheotaxis. Fish behaving in this way were classed with those showing positive rheotaxis.
Experiments
were carried out in the University laboratory where light
